This article addresses the ratio of women in Swedish academia on the graduate level, in particular the distribution of Ph.D. degrees among disciplines during the era of expansion in higher education. In the decades succeeding World War II, the Swedish educational system underwent pervasive changes, which among other things, were aimed at channeling a larger part of the population into higher education. This was a matter of national interest, as increased success in undergraduate studies would enhance the general level of competence and help promote Sweden as part of the cutting edge in research. In order to assess findings in previous research, this study examines the distribution in fields, field size, and periods of substantial growth in Ph.D. degrees, and their correlationswith changed gender ratios. Trends regarding women with Ph.D.s on an aggregated level show a gradual increase beginning in conjunction with the massive growth from 1969 to 1974. This expansion does not entail a boom in the ratio of women, albeit women increased exponentially over these years; during the 1960s women were still scarce. The gradual and steady increase is evident throughout the whole period, but the gender gap remains wide on an aggregated level; in 1990, one in four Ph.D. graduates was a woman. Examining this picture by field provides a more elaborate view. The crucial question is: If size matters, do crowded fields reveal greater gender imbalance than less crowded ones? After the upturn in the early 1970s, the relative gender gap in these disciplinary domains cannot exclusively be described as a successively, yet slowly, diminishing gap. The narrative of a linear process over time resulting in enhanced gender balance on the graduate level should be modified to reflect that trends indicate a fluctuating pattern where the low ratio of women is persistent rather than progressive.
Introduction
Sweden is in many respects perceived to be a country with high gender equality with its extensive parental insurance system, child benefits, and public child care program. These components of the welfare state seem to contribute to a strong labor market performance. In 2012, Sweden reached an employment rate of close to 80 percent for the age group of 20 -64 (Žáková, 2013) 1 . Nevertheless, regarded as one of the most progressive countries in the world, the gender ratio gap is still a persistent problem. In this respect, income distribution and part-time employment as well as sick leave show distinct gendered patterns, i.e. women earn less relative to men; they are over-represented in the part-time jobs category (which in turn negatively affects their retirement benefits); and suffer from health problems (measured by their share of sick leave) to a greater extent than men (Arbetsmiljöverket, 2013; Öberg & Öberg, 2013; Johansson & Katz, 2007) . Moreover, Sweden has the most gender-segregated labor market in Europe; i.e. there is a division between domains of work where men and women are occupied in separate spheres (Arbetsmiljöverket, 2013) . Although the gender-ratio gap is lesser among the better educated, Swedish academia is no exception to the above. In several reports over the past decades, this fact has been both highlighted and problematized by scholars as well as politicians and policy makers. However, although historical circumstances are mentioned or even highlighted, the chronological perspectives are often too short, contrary to the fact that an appropriate understanding of contemporary conditions requires a deeper analysis of the past.
In order to explore the aggregated mechanisms behind the gender ratio gap in academia, it is necessary to first both compile and historicize contemporary official data. In this study, therefore, such data will be collected and analyzed over three decades, starting in the early 1960s when higher education in Sweden (as in the rest of the world) transformed from an elitist and highly exclusive institution into an activity accessible to the masses. In other words, the student went from being "one of a kind" to "kind of anyone" (Persson, 1998) . This structural change also affected the gender balance; the women's share, as students and as graduate students, increased (albeit modestly in the latter case). Whether this shift correlates with an enhanced gender balance or not is yet to be investigated, but the main finding in a system-oriented, macro-leveled study of the expansive 1990s shows that growth does not automatically generate increased horizontal gender balance among Ph.D. students and graduates (Silander, 2010) .
The aim of this article is to further explore how the expansion in higher education affected the proportion of women in Ph.D. programs. The chronological scope of the survey stretches over three decades, 1960-1990 , and of special interest is the distribution among fields of research. In the following section, motives, point of departure, aim, and data and method are described and elaborated.
Background
In the post war era, higher education and research underwent pervasive changes in Sweden as in the rest of the world (Schofer & Meyer, 2005) . In order to reassure a sustainable and competitive development of the welfare state, Swedish politicians were highly influenced by American state-governed investments in this domain (Andrén, 2013; Berggren, 2010) . During the 1950s, several state-governed investigations were launched, and throughout the following decade, these efforts were intensified. Embarking on an academic course in life was no longer to be seen as an opportunity only for the societal elite, but instead as available for everyone with intellectual talent, not least since Swedish policymakers feared that there were untapped masses of scholarly and scientific capacity (Markusson Winkvist, 2014) . As represented by democratic values, the idea of widening the participation in higher education for the nation's good represented an ideological shift in education policy-and practice.
From the mid-1940s to the mid-1960s, the total number of students in the country more than doubled from about 14,000 to nearly 40,000, and during the next 20 years, it rose to 150,000. The ratio of female students increased from just over 35 percent in the mid-1960s to barely 60 percent three decades later (Statistical Yearbook of Sweden, 1945 -1981 . This increase occurred in relation to an "academization", i.e. incorporation into the academic organizational system, of traditionally female-dominated (and oriented) programs, such as teacher training and health-care education in 1977 (Högskoleverket, 2006) . Parallel to this, an expansion in graduate studies also followed. The proportion of female Ph.D.'s increased as well-but through the 1960s the amount never exceeded ten percent (see Figure 2) . A few years in to the 1970s, the ratio grew by approximately four percentage points, and at the end of the decade, women represented just 20 percent (see Figure 2 ). It goes without saying that these figures do not reflect the progress at the undergraduate level, even when time-lag effects are accounted for.
In 2010, women faculty in Swedish academia represented 36.7 per cent of the total (Grove, 2013) . However, distribution varied between fields of research (European Commission, 2013) . This imbalance is both well known and consistent with the general pattern in Europe, which reveals that there are more women in the humanities, and fewer within engineering and technology (European Commission, 2013) . In earlier research, this imbalance is sometimes described in terms of women's clustering in "soft" fields as opposed to men in "hard"; a description which, in itself, reproduces gender stereotypes (Addis, 2010) 2 . Regardless of this remark, academia is considered to be male-dominated, imprinted by its long homosocial history, which in turn permeates academic culture (Rosenbeck, 2014; Bourdieu, 2001) . In spite of increasing numbers of female students, Ph.D.'s, and faculty members, women still encounter difficulties, such as discrimination, in their academic career (Silander, 2010; Husu & de Cheveigné, 2010; Andersson, 2007; Husu, 2005) . Historically, academic virtues and values are linked to a male subject; therefore, this connotation is interpreted as a preferred masculinity,a notion, which still seems to be ingrained in academic culture. As sociologist Carlo Barone has observed, the impact of this culture on women's career paths is conclusive and "gender segregation in higher education is highly resistant to change" (Barone, 2011: p. 158) . As a consequence, women are at times regarded as lesser equipped, and are assessed according to their gender rather than their actual performance (Boring, Ottoni, & Stark, 2016; Schiebinger, 1999) .
Although academia is defined as a progressive, meritocratic, and unbiased system, both vertical (division between fields) and hierarchical (ranking between positions) gender segregation is more or less perpetuated (European Commission, 2015) . However, on the Ph.D. graduate level (particularly in the EU, but not without exceptions), the gender ratio is gradually moving towards enhanced gender equality (European Commission, 2013) . Academia has, ever since the post war era, "slowly but surely" progressed towards gender equality (Ramirez & Wotipka, 2001) . Nevertheless, there is little evidence that suggests that gender balance and/or inequality is a self-correcting process (Grove, 2013; European Commission, 2013) .
In previous research, a number of different explanatory factors for hierarchical gender division can be identified. Some studies point to the impact of organizational factors, e.g. the logics of a specific organization repel women and/or contribute to disadvantages for women (Acker, 1990) . Organizations are never gender neutral, rather all organizations develop inequality regimes over time (Acker, 2006) . One effect of this is sometimes metaphorically described as an effect of a glass ceiling hindering the advancement of women. Other frequently used metaphors to describe the same effect are "sticky floors" and "leaky pipelines".
Another important explanation for gender imbalance in an international context is what can be described as the "human capital" factor. This addresses the work and family-life balance women (trying to engage) in academia have to manage (Mason, Wolfinger, & Goulden, 2013) . Other studies point out that women often lack or have less access to resources or social capital (in keeping with Pierre Bourdieu) such as the support of distinguished scientists and scholars, or at least, lack personal ties, and connections to influential networks (Sandström, Wold, & Johansson, 2010) . In peer-review and in grant application processes, women are-all other factors equal-accepted and/or awarded to a lesser extent (Melin, 2007; Wennerås & Wold, 1997) . In spite of meritocratic values, it seems as if " [b] iases are unavoidable" (Lamont, 2009: p. 243 ). Nevertheless, a number of statistical studies show that women seem to trickle out of the system-or, as often described, the pipeline-even when the above factors are corrected for (Chrapkowska, 2006; Billard, 1994; Astin & Bayer, 1979) . Of special interest to this study is the field size on the one hand, and substantial growth in Ph.D. degrees in general on the other, and their (possible) impact on gender ratio.
Point of Departure
The Ph.D. graduate distribution by research field reveals the same overall pattern as the distribution of researchers in general. On average in EU-27 (the number of EU countries up until 2013), female Ph.D.'s are dominant in the fields of education (64 percent), health and welfare (56 percent), and humanities (54 percent); whereas science, mathematics, computing, and especially engineering, manufacturing, and construction (26 percent women) are male dominated (European Commission, 2013) . Interestingly enough, gender imbalances are greatest in those fields with the largest numbers of Ph.D. graduates, i.e. the more crowded, the larger the disproportion (European Commission, 2013) . Within the field of education, 64 percent of graduates are women; yet, this is no more than 4 percent of all graduates across fields (European Commission, 2013; David, 2014) 3 . Nevertheless, the variations between countries are significant, but Swedish proportions coincide with the general gender ratio pattern within the various fields ( Table 1) .
As Table 1 illustrates, the present-day gender ratio by field in Sweden is gender equal in four out of seven fields, at least in regard to policymaking standards, which allows a ratio flux between 40 and 60 percent. In the fields of education and engineering, the ratios stand out, but are not significant. The general understanding of male-dominated fields demonstrates a slow, yet reliable, change towards greater gender balance. It is important to note that the change has been interrupted and is not entirely represented by a positive rising graph. The proportion of female researchers in Sweden from 2002-2009 declined by 5.1 percent annually within the field of engineering and technology and by 1.0 percent annually in science-in total 9 percentage points (European Commission, 2013) . On the one hand, this could be considered a setback and, maybe unsurprisingly, due to the mechanics of these (male) fields in particular. On the other hand, this might well be an occurring fluctuation in all fields at critical stages. An analysis of the occurrence of crowding over time would clarify this picture.
However, studies on the enrollment of college majors in eight European countries point to a generalized stagnation over the past few decades (Barone, 2011) 4 . Hence, the narrative of a constant, positive movement needs elaboration and revision. Findings on student enrollment by field (three cohorts: 1972, 1982, and 1992) over the same time period depict a considerable growth in numbers within the science and engineering sectors, especially for women whose numbers were almost tripled (Ramirez & Wotipka, 2001) . Female students also increased their share from 16.21 percent to 22.62 percent of the total, although this was a modest increase relative to other fields (Ramirez & Wotipka, 2001 ). Based on these figures, women seem to benefit from less-restricted systems, e.g. the larger numbers of men entering science and technology and higher representation of women in non-science and non-engineering have a significant positive spill-over effect on women's enrollment in the traditionally male, yet historically new, fields (Ramirez & Wotipka, 2001) . Furthermore, results also suggest "the expanded participation of women in higher education empowers women to enter an expanded number of fields of study, rather than channels [sic!] them into fields that already have a large number of female students" (Ramirez & Wotipka, 2001: p. 242 ). Nevertheless, inertia still characterizes the gender gap closing process of these fields.
The outline above refers to two studies that focus on diverse occurrences in order to identify the aggregated mechanism for achieving a decreased gender gap within scientific fields. One study points out the number of Ph.D.s per field relative to all fields, i.e. crowding, as crucial. The other suggests that the magnitude of enrollment, i.e. spill-over, affects distribution within fields. Despite empirical discrepancies between the semacro-level surveys, both mechanisms will be assessed on a Swedish data set, which comprises all disciplinary fields over a thirty-year time span. . To what extent are these effects in play, and do they co-vary or are they the consequence of separate changes? Results are contextualized in relation to both patterns on undergraduate level and changes in policies/politics regarding higher education.
Hence, the purpose of this examination is to compile national data in order to analyze the impact of crowding and/or spill-over effects on the gender ratio of Ph.D. degrees in Swedish academia during the expansive era of

Data and Method
The chronology of the study has been set to cover the first period of expansion in the history of Swedish higher education. The analysis includes both the early tradition-bound universities of Uppsala and Lund and newer universities such as the ones in Stockholm, Gothenburg, Umeå, and Linköping
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. As an effect of the expansion, institutions with degree-awarding powers at the doctoral level grew in number over time. Therefore, the study contains fewer universities in the beginning of its time period than in the end. However, the geographical distribution of these institutions will not be examined here.
The data set has been retrieved from two main sources. Records on Ph.D. degrees for the time period 1960 to 1972 are printed and organized by year in the Statistical Yearbook of Sweden. This material has been supplemented by additional primary reports from the administrative agency Statistics Sweden. Data from 1973 and onwards is available and searchable online in the agency's "Statistical database"
6 . Records regarding the years 1962 and 1972 are partially missing, but their lack does not undermine the scope of this analysis 7 . The quantity of Ph.D. degrees by field or "disciplinary domain", which is the current term, serves as a starting point for the study. Data reports for the time period 1960-1972 were sorted according to degree and approximately based on the traditional division among faculties (Table 2(a)), while numbers from 1973 are categorized into twelve disciplinary domains as follows (Table 2(b)).
As illustrated in Table 2 (a) and Table 2 (b), the categories vary over time. For example, until 1972, degrees in theology were reported separately, but later were included as a part of the humanities since they accounted for a very limited share of the total. The same goes for degrees in economy, which have been included within the field of social sciences since 1973. Another example of merging disciplines is found in the agricultural and silvicultural degrees (and landscaping) that have been jointly accounted for since 1973. However, numbers are small, and these discrepancies will not have a decisive effect on the overall picture. Hence, the category "other" has also been left out. The following categorization has, therefore, been used in the assessments (Table 3) .
In the next section of this article, the distribution between fields (ordisciplinary domains) regarding Ph.D. frequency is investigated. There is a discrepancy in terms of field division between this study and the referred EU-27 study, but this inconsistency is of minor importance since the impact of a crowding mechanism is in main focus rather than the logics within a certain field.
In the third section, in the assessment of spill-over effects, disciplinary domains or fields with a total of less than 40 Ph.D. graduates per year (as shown in Appendix C) are excluded. Thus, the investigation focuses primarily on the following five (5) fields: the humanities (including theology), medicine, science (including mathematics), social sciences, and technology.
Students on the Graduate Level
During the 1960s' "explosion" in educational admission, the number of first-year students quadrupled (Ekehammar & Löfgren, 1981) . Together with the political consensus at the time to endorse higher education investments, a significant growth in Ph.D. degrees also followed.
The positive development as shown in Figure 1 was, by and large, an effect of different reinforcements in graduate studies in the 1960s (Högskoleverket, 2006) . Formal changes in both its structure and curricula favored efficiency, but it is important to note that the peak in 1974 can, at least partially, be described as artificial (Ekehammar & Löfgren, 1981) . In 1974, a reformed degree protocol came into force, and prior to this, a number of students enrolled in graduate studies within the former system were encouraged to finish within the new (and less complicated) curricula. Nevertheless, a slight decline followed (Högskoleverket, 2006) . The general reduction was regarded as very troublesome "since research and development are considered to be of importance in a modern, industrialized society" (Ekehammar & Löfgren, 1981: p. 2) 8 . As displayed in Figure 1 , the decline for 5 The universities in Uppsala and Lund were founded in 1477 and 1666 respectively. The private university colleges of Gothenburg and Stockholm were already established in the late 1800s, but did not receive university status until 1954 and 1960 respectively, when they also became state governed. In Northern Sweden, Umeå University was established in 1965, and ten years later, Linköping University was founded. 6 In addition to this, detailed information on institutional level 1960-1972 is collected from the so-called Statistical reports/U; Link to database: < http://www.scb.se/sv_/Hitta-statistik/ >, 2015-03-12. 7 In the official statistical data concerning 1972, only numbers from the fall semester have been compiled. In the case of the records for 1972, gender is not taken into account. To fill these voids, it would be necessary to investigate each university archive. 8 Original quote: "oroande bl.a. med tanke på den betydelse som forskning och utveckling anses ha i det moderna industrialiserade samhället." men was steeper than the one for women. Therefore, the increase in the number of women was at least partially affected by the decline in male Ph.D. graduates (Ekehammar & Löfgren, 1981) . A negative attitude towards research and its connotations has sometimes been suggested to explain this decrease, but studies indicate that research was not perceived as an unappealing endeavor (UHÄ, 1982) . One decisive impediment, however, was the insecure financial situation of any potential graduate student. This had been pointed out in different contexts, but policy makers did not reach a general settlement until 1983 (Högskoleverket, 2006) . Changes in the educational system on the undergraduate and graduate levels are generated by changes in preceding educational levels. Swedish secondary schools transformed from a diverse structure-based on a conservative and also class-associated perception of schooling, in which children, depending on their social background were more or less predestined (and separated) into different tracks through the educational system-into a more cohesive education system during the 1960s, which in turn was a consequence of the reformed compulsory school in 1962 (Marklund, 1982) . The underlying ideology promoting this shift valued widened accessibility in (higher) education as a manifestation of democratic progression and, therefore, was a hallmark of the welfare state. Nevertheless, the road towards the so-called "school peace" on the political level was a partially bumpy one (Marklund, 1982) .
By the mid-1970s, almost one-third of all senior high-school graduates went into higher education (Marklund, 1982) . A comparison with earlier periods might be incommensurable since the educational structure underwent a fundamental reformation, but it should be mentioned that a few decades earlier, one-third of all students originated from families with academic traditions, and these households counted for no more than one and a half of a vanishingly small percent of the total population (Husén & Härnqvist, 2000) . Parallel to this, the amount of senior high-school graduates from university preparatory programs decreased during the 1970s, whereas graduates from vocational programs remained consistent with the proportion from the previous decade (Ekehammar & Löfgren, 1981) . At the same time, female high-school graduates qualified for higher education were slightly overrepresented (Ekehammar & Löfgren, 1981) .
A survey by the Swedish psychologists Ekehammar and Löfgren (1981) show that, in the period 1962/1963-1978/1979 , female undergraduate students, who counted for somewhat over 40 percent of all students, obtained degrees in proportion with their enrollment; i.e. the women's performance indicator was high. Thus, this is an important result especially since the belief at the time was that women were less motivated to finish their studies than were men. There is further evidence to contradict this view. Women's general attitudes towards research do not significantly differ from men's (Ekehammar, 1982) . Moreover, less than one-fifth of students accepted into graduate studies were female (Ekehammar & Löfgren, 1981) . According to Ekehammar and Löfgren (1981) , this ratio also approximately corresponds with the degree awarding frequency on a higher aggregated level. However, the data presented here does not confirm this picture. In the 1960s, women accounted for less than one in ten in graduate studies, but over time this slowly rises. At the end of the time period investigated, every fourth graduated Ph.D. student was a woman (Figure 2) .
The issue of higher education and expansion is a multifaceted matter even though development over the decades in the post-war era is clear especially in terms of a slow-closing gender gap. However, this conclusion needs further review. To what extent is this image altered by an elaboration on the distribution among disciplinary domains? Put differently, there may be important differences between fields. The narrative might in fact contain several gender gaps, and if so, are they closing (at all)?
Distribution among Disciplinary Domains
The five quantitatively smallest disciplinary domains jointly comprise a share of 11.5 percent or less (per year) of the total. As shown in Diagram 2, a clear gap between these minor fields and the rest is also evident. Moreover, even if these domains (less diverse in terms of disciplines included) display an increase in numbers too, significant patterns cannot be identified (amplified graph in Appendix C).
During the 1960s and the 1980s, the field of medicine outscores all others in terms of total quantities ( Figure  3) . In the closing year of the investigated time period (1990), medicine counts for 375 Ph.D.s, which is almost as many as the fields of technology, social science, and the humanities together for that year: 377 Ph.D.s. During the 1970s (when all fields had increasing numbers of awarded Ph.D.-degrees), the field of science takes a leap and is on par with the Ph.D. frequency in medicine. The relatively new field of technology starts with very low numbers in the beginning of the 1960s and reaches a higher level than the humanities as well as social sciences during the 1980s.
But, entering the 1980s, an obvious pattern appears; the gap between medicine and science widens, while the frequency of Ph.D.'s in science and the cluster of other fields seems initially to have stagnated, i.e. the gap between them is consistently persistent. Regardless of the reason for these circumstances over time, in general, the gap(s) between fields remain. From where does this gap come? There is no single explanation for this; instead, there appear to be a number of elusive factors, which have more to do with culture and mentality, than with economy and funding (Odén, 1991) . However, investments in new positions in medicine and science were made in the 1950s (Odén, 1991) . These measures, at least potentially, stimulated the research environment and attracted more people into graduate studies.
In contemporary political debate, medicine and science were regarded as prosperous fields (which is also a relevant description in quantitative comparisons with other fields), and policy makers hoped academic culture would spread to other domains (Odén, 1991) . Graduate studies were, in some places and in many respects, re- Sweden, 1960 Sweden, -1972 ; primary reports from the administrative agency Statistics Sweden (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) ; "Statistical database" (1973 -1990 ), Statistics Sweden. 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1983 1984 1985 1986 1987 1988 1989 1990 Men 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0. garded as cultivating activities for their own sake (Odén, 1991) . Instead, research was to be considered as teamwork and not as a personal and/or individual matter (Odén, 1991; Segerstedt, 1966) . The matter of culture was thereby directly connected to performance, and it was thought that a change in direction would in turn promote a higher throughput rate of graduate students (Odén, 1989) . Its superstructure could be described as a "scientification" of society at the same time as research also became a part of society; metaphorically speaking, a dismantling of the ivory tower was eligible (Odén, 1989) . The focus on efficiency in graduate studies with its fragmentation of scholarly knowledge and higher degree of red tape-processes has also been referred to as a de-qualification of academia (Gesser, 2015; Gesser, 1985) . In spite of these intentions, the fields of social sciences and the humanities kept lagging behind and were thus in the spotlight for "recurrent political investigations, proposals and decisions" for several years to come (Odén, 1991) . However, if this lag should be interpreted as an objection to change, and/or difficulties in shifting to a research system prizing teamwork or not,is another question. In the early 1960s, before the expansion, Ph.D. graduates within the field of humanities accounted for approximately one quarter of all graduates. In the following years, a decline is evident and the share shrinks over time even though occasional increases can be identified; the substantial proportion moves roughly between 10 and 15 percent. In the first half of the 1960s, the social sciences show modest rates, but eventually the field reaches about the same levels as the humanities. The field of technology peaks in 1973 with Ph.D. making up 18 percent of the total number of graduates, but remains around 15 percent throughout the period as a whole. The ratio between fields during the whole time period is shown in Figure 4 below.
Approximately every fourth person earned a Ph.D. degree in science, while roughly every third person (and often more) did the same in medicine-with some exceptions in the 1970s when it had similar levels to the share of degrees in science. To summarize, Ph.D. graduates cluster within the disciplinary domains of medicine and science, whereas, the remaining eight fields form groups on two distinct lower levels (in terms of degree frequency, see Figure 3) ; Does this generate a noticeable gender-based crowding effect or not? 
Gender Ratio and Crowding
In this section, the gender ratio in disciplinary fields is examined. Since the volume between disciplinary domains varies significantly, results are presented in two separate diagrams. The proportionally smallest fields constitute less than five percent each of all fields (Figure 4) , and since absolute numbers are also moderate (>25), an assessment of crowding in these fields are left out 9 . Nevertheless, some results are noteworthy.
Five Smallest Fields
As displayed in Figure 5 , women earned Ph.D. degrees in four out of five smaller fields during the first decade of the investigated time period. Less than ten individuals per field and year (with an exception for odontology in 1968 when 14 men graduated) were awarded degrees. In 1974, odontology peaked with 24 graduates of which five (21 percent) were women. The highest number of Ph.D.s in small fields across three decades is evident within the field of agricultural/silvicultural sciences and landscaping, which accounts for 34 Ph.D. graduates in 1987 10 . Three of these were women (9 percent). Quantitatively, the number of degrees in each of the smaller fields increases over time with a visible development in the 1980s (it is important to note that there are still less than 34 degrees per year and field), but more strikingly the women's share increases in the second half of the time scope of this study (Figure 5) . Thus, it is worth mentioning the gender ratio in the fields of pharmaceutical and veterinarian sciences as well as odontology. In the pharmaceutical field, the ratio of women with Ph.D. degrees swings between one-quarter and sixtenths, while the proportion of women within veterinarian science and odontology lands just below.
Five Larger Fields
A general look at the frequency of women being granted Ph.D.s within the larger fields indicates (Figure 6 ) an 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Agri-/Silvicultural sciences and landscaping 0.5 4.5 2.2 2.1 1.4 3.2 2.6 1.6 2.7 2.1 2.2 2.2 2.4 1.5 1.9 2.3 1.7 1.3 0.9 1.0 2.4 1. inverted distribution compared to the size of the fields (i.e. the total number of Ph.D.s). In keeping with the hypothesis of crowding, this impact is anticipated. The largest share of women is evident in the humanities, which is, moreover, one of the smaller disciplinary domains focused on here and where women comprised about 30 -50 percent of all Ph.D. graduates during the 1970s and 1980s. In the 1960s, the ratio fluctuates from 21 percent in 1963 to 6 percent two years later. The field not only displays the largest share of women per field during the entire time period, but also represents the largest proportion of women in their distribution within the studied fields.
Within the field of medicine, where the highest numbers of Ph.D. degrees found, those granted to women increase from well below 10 percent in the 1960s to almost 20 percent in the following decade. Finally, in the 1980s, the ratio between men and women approaches 70/30. The same development is evident in the field of science; however, the ratio levels out in the last investigated decade. Finally, in the social sciences, women account for (with some exceptions) roughly 10 -30 percent of all Ph.D.s within the field.
The smallest proportion of women is not found within the largest field but within the field of technology, which in turn belongs to the segment of fields that constitutes 20 percent or less of the total amount of Ph.D.s, i.e. well below the proportion in science and medicine. When the ratio increases by a few percentage points over time, the proportion of women also rises slightly.
The field of medicine displays the quantitatively steepest growth over the 30-year time span. During the 1980s, only Ph.D. degrees in this particular field appear to have increased (Ekehammar & Löfgren, 1981) . But this had, as indicated above, a relatively low impact on number of women with Ph.D.s. This might also suggest that a spill-over effect is not in play. Noticeable is also that data follows the gendered understanding and traditional coding of the fields. However, this changes in the years to come. A few years into the 21 st century the 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Agri-/Silvicultural sciences and landscaping
Odontology
Veterinarian Pharmaceutical Law proportion of women with degrees in the male-dominated field of medicine accounted for 57 percent. In the field of technology, the ratio rose to about 1/4, and within the humanities, women accounted for up to 58 percent of all Ph.D. graduates (Högskoleverket, 2006) . Overall, a pattern of crowding is visible, albeit not consistent and not without exceptions. Technology belongs to one of the smaller fields of the big five but contains the smallest share of women. Nevertheless, gender imbalances are greatest in the two fields with the highest numbers of Ph.D. graduates, i.e. the more crowded, the larger the disproportion. The field of medicine is dominant throughout all three decades, with a few exceptions in the 1970s when science challenges its supremacy. The following section focuses on periods of accelerated growth and to what extent this interplays with gender ratio patterns.
Fields and Spill-Over Effects
The existing narrative suggests that investments in higher education on different levels (funding, financial structure, number of supervisors, etc.) during the 1960s stimulated a general increase in Ph.D.-student enrollment and graduation (Högskoleverket, 2006) . The necessity for efficiency had been advocated in several government official reports and investigations (Högskoleverket, 2006) . In keeping with the theory of spill-over effects, this section of the article addresses phases of substantial increases in the number of granted Ph. 
General Increase 1969-1974
As already shown in Figure 3 , all fields experienced a tangible increase between 1969 and 1974/1975 , the period in which the graduate education level underwent several formal changes. The growth was, with a few exceptions, both preceded and followed (immediately or with a slight delay) by a more or less significant decline in numbers (Table 4) .
To assess the occurrence of a spill-over effect during this particular period of expansion, the relative increase in the proportion of women Ph.D. graduates is compared to the relative increase in each field in total. A comparison of growth within each field between 1969 and 1974 (note, not the average increase throughout each year) results in the following ranking (Table 5) .
A significant growth is evident in all fields, and the question is if this massive increase generated an accelerated increase in the number women with Ph.D.s. To keep in mind is the fact that the numbers of women are small (fewer than 40 individuals/field), and local shifts (university specific) can have large effects on general patterns. Nevertheless, how do these findings-increases and decreases-correspond with overall cycles? To what extent is the ratio between men and women affected by this expansion?
Trends in the number of women earning Ph.D. degrees show a convincing increase over time, but with obvious fluctuations. The clustering of fields differs-as do other trends as well-from the patterns evident in Figure 3 , which depicts the development in total numbers (men and women). As displayed in Figure 7 above, four out of ten fields show a modest increase, and in the disciplinary domain of law, the number of women are less than four (and for several years nil) per year. As shown in Table 7 below, an increase in the amount of , 1960-1990 (n) . Sources: Statistical Yearbook of Sweden, 1960 Sweden, -1972  primary reports from the administrative agency Statistics Sweden (1960 Sweden ( -1972 "Statistical database" (1973 "Statistical database" ( -1990 , Statistics Sweden. Table 5 . Proportional increase in fields from 1969 to 1974, descending (%).
Disciplinary domain Increase (%)
Technology 728
Social Sciences 600
Science and math. 414
The humanities and theol. 333
Medicine 289 women during the massive growth in Ph.D. graduates from 1969-1974 can be identified, but numbers are small and the annual rise in proportions is not overwhelming. The humanities hold the largest share of women throughout these years (with an increase from 18 to 25 percent) even though actual numbers decline. The most striking feature during these years might be the fact that the field of medicine-which at the same time displays the slowest general increase-rises from a low proportion of women to a high of 15 percent in 1971 and a second best of 13 percent in 1974. A possibly unexpected result is that the fields of science and social sciences more or less break-even slightly behind the field of medicine. In relation to general increase patterns, a spill-over effect can hardly be noticed in this five year-period since the largest proportional growth is identified within the field technology followed by social sciences and science (Table 6 ). In the years to come, periods of patterns between fields differ. Thus, to what extent a spill-over effect is evident during these phases is examined in the following section.
Field Specific Increase
Field specific trends in increase and temporary decrease are depicted in Figure 3 , and as mentioned earlier, the general increase accelerates to various degrees over time. A closer look at the data (Figure 7) show that the field of medicine counts for the quantitatively largest number of Ph.D.-graduating women, but with an exception in 1975 to 1980 when the number of women within science and the humanities reaches the same level (subsequent to the so-called artificial peak in 1974). By the end of the investigated time period, the number of women with doctorates in the field of technology is closing in on the social sciences, while the numbers of women within the humanities are declining. The gap between women in medicine and the other fields widens in the 1980s, but seems to decrease at the end of the decade. At some points in time, but not quite simultaneously, the fields of technology, social sciences, and the humanities show significant decreases in women. Over time, fluctuations in the number of women seem more prevalent than their total numbers. This section focuses on the correlation of the total increase of Ph.D. degrees awarded in each field with in the corresponding proportion of women. The latter is displayed in Table 7 .
The highest proportion of women is found in 1986 within the humanities, where women constituted 49 percent of all Ph.D. graduates. This occurs at a point in time where the number of Ph.D. degrees within this particular field is recovering from a distinct dip (Table 8) , but where the total numbers are trending upwards (Dia- (25) gram 1). The second highest proportion is found within the social sciences, which, in 1983, reaches a level of 36.0 percent. However, the absolute figures are relatively small and the number of women increases when the field as a whole is decreasing. Therefore, the ratio is not an effect of a general influx in the field; decreases or plateaus can instead explain other peaks in the women's share of the total numbers of Ph.D.-degree frequency. In addition to this, small increases in the number of women generate large changes in percentage.
Within the disciplinary domain of medicine, the highest ratio is 29 percent in 1989. This field increases steadily (with a few slopes) but not as a result of a proportionally larger growth in women. On the contrary, the increase within the field does not seem to have generated an influx of women completing their Ph.D. degrees. Both the fields of science and technology reach a ratio of about 1/5 in the last examined year of the period. Within science, total numbers decrease (with the largest in 1988), whereas in the case of technology (which peaked in 1987 and then dropped by 14 percent) figures increase. Nevertheless, in neither of these cases is the larger proportion of women a result of a massive and/or rapid increase of Ph.D. graduates in general in these particular fields. In addition to this, the growing proportion of women by field cannot-as a spill-over effect in this regard-be explained as a function of an accelerating expansion of Ph.D.s awarded to women in general.
Discussion
This article addresses the ratio of women in Swedish academia on the graduate level, more specifically the distribution of Ph.D. degrees in/and between disciplinary domains, during the expansion era in higher education. In the decades succeeding World War II, the Swedish educational system underwent pervasive (ideological) changes, which, among other things, aimed to channel a larger part of the population into higher education. This was a matter of national interest; it was thought that increased attainment in undergraduate studies would enhance the level of competence and in extension help promote Sweden as a cutting-edge country in research. Of special interest in this study has been the (possible) correlation between periods of substantial growth in degrees on the graduate level and gender balance.
Two different approaches, derived from two studies of contemporary patterns in gender distribution by disciplinary domain, have served as starting points. First, the pattern of crowding was assessed. The concept of crowding refers to contemporary EU-data, which indicate that fields with a proportionally smaller share of the total number of Ph.D. graduates show a higher level of gender balance. Second, the effect of what is referred to as spill-over has been tested to see if a general increase or increase of women in one area influences gender balance in other areas. Spill-over effects are evident on the undergraduate level in eight European countries. Thus, the purpose of the conducted study was to analyze-and to historicize-the impact of these mechanisms on the gender ratio of Ph.D. degree frequency increase in Sweden from 1960-1990. The presented data was grouped into ten disciplinary domains (or fields) out of which half were quantitatively significantly smaller than the rest. The other five fields clustered in two groups, distinctly separated by magnitude in numbers: topmost, the largest fields of medicine and science, followed by technology, social sciences, and the humanities. Quantitatively and over time, these five fields unveil four distinct patterns: 1) All fields undergo a massive increase in numbers during the years of reform 1960-1974; 2) The field of medicine is by far the largest, although science keeps pace and actually takes the lead from 1976-1979 when the number of Ph.D. degrees decreased and stagnated in the aftermath of the so-called artificial peak of 1974; 3) The apparent gap between the two clusters of fields is also evident during the 1970s; 4) From 1979 and onwards another gap is evident, namely a growing split between medicine and science.
Trends and ratios for women with Ph.D. degrees on an aggregated level show a gradual increase that starts to rise in conjunction with the massive growth from 1969 to 1974. This general expansion does not entail a boom in the ratio of women, although the numbers of women increases exponentially over these five years; however, during the 1960s, women were scarce. There is a gradual, stead increase throughout the whole period, but the gender gap remains wide on aggregated level; for example, in 1990, only one in four Ph.D. graduates was a woman. A closer look field by field provides a more elaborate picture, and the crucial question is if size matters, i.e. do crowded fields reveal greater gender imbalance than less crowded ones?
The fields were sorted by size and studied in two separate groups. The group containing the five smallest fields accounted for less than five percent of the total (and <34 individuals/field); therefore, these fields were not crowded to any extent. Nevertheless, the proportion of women starts to increase in the late 1970s, and the field of pharmacy stands out as being close to reaching gender balance. The five larger fields, constituting the second crowding-assessed group, divide into two clusters. A correlation between the proportionally smallest field and the largest share of women is confirmed within the humanities. However, the proportionally largest field (medicine) does not show the lowest ratio of women. The field of science, which is proportionally smaller, displays a greater gender imbalance-especially at the end of the investigated time period. The field in the second group with smallest share of women is technology, which (along with social sciences) is the proportionally smallest field of the big five. How do these facts correspond with the second point of departure, the question of spill-over effects?
The second group, i.e. the so-called big five, was assessed for spill-over influence on gender balance. The artificial peak in [1969] [1970] [1971] [1972] [1973] [1974] , when all fields underwent a massive increase, did not conclusively cause a corresponding upswing among women. In addition, in the following years, declines or stagnation in total numbers affect gender balance rather than substantial growth in general; general upturns do not cause a proportionally greater increase in women with graduate degrees. In sum, developments in gender ratios and growth patterns in total numbers do not indicate a spill-over effect.
Although the women's movement coincided with the tail end of the implementation of the new directives and admittance practices for university Ph.D. programs in 1969 Ph.D. programs in -1974 , questions of gender equality were never really in the forefront (Markusson Winkvist, 2014) . Rather, these reforms were designed to create more professional institutions that would produce both cutting-edge research and more highly qualified doctorates. Both of these new products would potentially enhance local, national, and university communities. The new 1960s/70s policies enlarged some fields (and resulted in the constriction of others), but the advancement of women within these fields has had a ceiling of sorts.
After the general upturn in the early 1970s, the relative gender gap in each disciplinary domains cannot exclusively be described as a successively, yet slowly, diminishing gap. The narrative of a linear process over time resulting in enhanced gender balance (in quantitative terms) on the graduate level needs to be supplemented with the fact that patterns of gender inequality in academia have persisted. The integration of women into traditionally male fields is still slow. Numbers of women in higher education rose, but percentages did not improve at a rate that boded well for an equal labor market in the near future. The rising numbers of women in higher education-a product of institutional changes rather than equality policies-mask this reality. Furthermore, a government policy that does not directly address gender equality will likely reproduce pre-existing inequalities, even in a country like Sweden, which has directly addressed gender inequality in so many other areas. 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 
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